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(54) FUEL INJECTION CONTROLLER FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel injection 
controller which can ensure a good start of an internal 
combustion engine. 

SOLUTION: A main injector 1 1 for directly injecting fuel into a 
combustion room 5 of an engine 1 is joined to a fuel distribution 
pipe 10 to which fuel is pressurized and sent by a high pressure 
pump 51. A fuel pressure sensor 63 for detecting a fuel 
injection pressure is mounted to the fuel distribution pipe 10. A 
sub-injector 12 for injecting fuel into the surge tank 16 of the 
engine 1 is mounted in the tank 16. An electronic control unit 
(ECU) judges based on an engine speed and a starter signal if 
the engine 1 is in a starting state. When the engine 1 is in the 
starting state and both cooling water temperature and fuel 
injection pressure are less than predetermined values, the ECU 
injects fuel from the sub-injector 12 as well as the main injector 
11. 
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f* NOTICES * 

JVO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A fuel-injection means to inject the fuel which is mixed with the air introduced through an 
internal combustion engine's inhalation-of-air path, and burns in said internal combustion engine's 
combustion chamber, A starting condition decision means to judge whether said internal combustion engine 
is in a starting condition, A fuel injection pressure detection means to detect the fuel injection pressure of 
said fuel-injection means, and said internal combustion engine are judged to be in a starting condition. And 
the fuel -injection control unit of the internal combustion engine characterized by having the fuel-injection 
gestalt control means which controls the fuel-injection gestalt in said fuel-injection means in the fuel- 
injection gestalt with which said fuel and air of said inhalation-of-air path are mixed more when said fuel 
injection pressure detected is lower than place constant pressure. 

[Claim 2] A fuel-injection means to inject the fuel which is mixed with the air introduced through an 
internal combustion engine's inhalation-of-air path, and bums in said internal combustion engine's 
combustion chamber, A starting condition decision means to judge whether said internal combustion engine 
is in a starting condition, An engine temperature detection means to detect said internal combustion engine's 
engine temperature, and said internal combustion engine are judged to be in a starting condition. And the 
fuel-injection control unit of the internal combustion engine characterized by having the fuel-injection 
gestalt control means which controls the fuel-injection gestalt in said fuel-injection means in the fuel- 
injection gestalt with which said fuel and air of said inhalation-of-air path are mixed more when said engine 
temperature detected is lower than predetermined temperature. 

[Claim 3] In the fuel-injection control unit of the internal combustion engine which indicated to claim 1 or 2 
said fuel-injection means The 2nd fuel injection valve which carries out injection supply of the fuel into said 
internal combustion engine's inhalation-of-air path is included in the 1st fuel injection valve list which 
carries out direct injection supply of the fuel into said internal combustion engine's gas column at least, [ in 
case said fuel-injection gestalt control means controls the fuel-injection gestalt in said fuel-injection means ] 
The fuel-injection control unit of the internal combustion engine characterized by having further controlling 
said fuel-injection means so that injection supply of the fuel is carried out into said inhalation-of-air path 
from said 2nd fuel injection valve at least. 

[Claim 4] It is the fuel-injection control unit of the internal combustion engine characterized by controlling 
said fuel-injection means so that it sets like said internal combustion engine's inhalation-of-air line at least 
and injection supply of the fuel is carried out in case said fuel-injection gestalt control means controls the 
fuel-injection gestalt in said fuel-injection means in the fuel-injection control unit of the internal combustion 
engine which indicated to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel-injection control unit which carries out injection 
supply of the fuel to an internal combustion engine, and relates to the fuel-injection control unit which can 
change the injection gestalt of a fuel in detail according to engine operational status. 
[0002] 

[Description of the Prior Art] in a common internal combustion engine, the fuel injected in the inhalation-of- 
air path from the fuel injection valve is mixed to the air and the homogeneity which pass through this path — 
having — the homogeneity — gaseous mixture is supplied to this engine's combustion chamber, and this 
homogeneity — when gaseous mixture is lit with an ignition plug and bums, engine driving force is 
obtained. 

[0003] Thus, generally the combustion gestalt it was made to bum the gaseous mixture which changed into 
the homogeneous distribution condition in the combustion chamber is called "homogeneity combustion." He 
extracts the substantial path cross section of this path by the throttle valve of an inhalation-of-air path, and is 
trying to adjust an engine output by changing the amount of the gaseous mixture supplied to a combustion 
chamber in the internal combustion engine which performs this homogeneity combustion. 
[0004] However, in this internal combustion engine, since big inhalation-of-air negative pressure occurs 
with drawing actuation of a throttle valve, decline in the engine efficiency by the pumping loss is not 
avoided. 

[0005] Then, inject a direct fuel to a combustion chamber, an enriched mixture is made to exist near the 
ignition plug, positive ignition is performed, and the technique about the so-called "stratification 
combustion" in which it was made to bum surrounding thin gaseous mixture with the flame which this 
generated is proposed. In the internal combustion engine which adopted this stratification combustion, an 
engine output is adjusted by adjusting the amount of the fuel fundamentally injected near the ignition plug. 
Therefore, since it becomes unnecessary to extract the path cross section of an inhalation-of-air path by the 
throttle valve, a pumping loss decreases and it becomes possible to aim at improvement in an engine 
efficiency. 

[0006] Furthermore, in the internal combustion engine which performs stratification combustion, since 
engine operation with a thin air-fuel ratio is attained, improvement in fuel consumption is also usually 
achieved by coincidence. The technique which changed each combustion gestalt of such stratification 
combustion and homogeneity combustion according to an engine's operational status is known 
conventionally. As this kind of a technique, "an internal combustion engine's fuel injection equipment" is 
indicated by JP,7-103050,A. 

[0007] With this equipment, the fuel injection valve for the injection in a cylinder and the fuel injection 
valve for suction-port injection are prepared. It connects with the fuel distribution tube and pressurization 
feeding of the fuel injection valve for the injection in a cylinder is carried out at this fuel distribution tube by 
high pressure pumping which the fuel of a fiiel tank drives with an internal combustion engine. The fuel 
injection valve for the injection in a cylinder turns the fuel in a fuel distribution tube to an internal 
combustion engine's combustion chamber, and carries out direct injection supply. 

[0008] On the other hand, the fuel injection valve for suction-port injection is connected to another fuel 
distribution tube, and the fuel of a fuel tank is fed by this fuel distribution tube with a low voltage pump. 
The fuel injection valve for suction-port injection carries out injection supply of the fuel in a fuel 
distribution tube into an internal combustion engine's suction port. 

[0009] And stratification combustion is performed by performing fuel injection for each of an internal 
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f combustion engine's engine rotational frequencies and amounts of treading in of an accelerator pedal from 
the fuel injection valve for the injection in a cylinder at this engine's compression stroke anaphase, when 
small. On the other hand, when either an engine rotational frequency or the amount of treading in of an 
accelerator pedal is large, homogeneity combustion is performed by setting like an inhalation-of-air line and 
performing fuel injection from the fuel injection valve for suction-port injection. Thus, he is trying to change 
this engine's combustion gestalt to either stratification combustion and homogeneity combustion with the 
above-mentioned equipment according to an internal combustion engine's operational status. 
[0010] Here, since it is necessary to inject a fuel to the combustion chamber which internal pressure 
increased to the compression stroke anaphase in case stratification combustion is performed, the fuel 
pressure in the fuel injection pressure of the fuel injection valve for the injection in a cylinder and the fuel 
distribution tube to which this valve was connected when putting in another way needs to be held at high 
pressure. When it follows, for example, it originates in abnormalities, such as high pressure pumping, and 
there is no fuel pressure in a fuel distribution tube in the place constant-pressure range, there is a possibility 
that it may become impossible to carry out injection supply of the fuel of the specified quantity at an internal 
combustion engine, from the fuel injection valve for the injection in a cylinder. 

[001 1] Then, abnormalities occur in high pressure pumping etc., and while judging that the fuel of the 
specified quantity cannot be injected from this valve and suspending the fuel injection from this valve, he is 
trying to inject a fuel by the fuel injection valve for suction-port injection with the above-mentioned 
equipment, when it is detected that the fuel pressure in the fuel distribution tube to which the fuel injection 
valve for the injection in a cylinder was connected deviated from predetermined within the limits. Therefore, 
according to the above-mentioned equipment, even when abnormalities, such as high pressure pumping, 
occur, operation of an internal combustion engine can be continued by changing a fuel-injection gestalt. 
[0012] 

[Problem(s) to be Solved by the Invention] By the way, there is an inclination for the ignitionability of a fuel 
to be bad and for a combustion condition not to be stabilized at the time of an internal combustion engine's 
starting. Therefore, when a fuel is injected from the fuel injection valve for the injection in a cylinder at the 
time of starting, to carry out injection supply of the evaporated good fuel of ignitionability by setting the 
injection pressure of this valve as high pressure is desired, when shortening starting time amount and raising 
startability. 

[0013] However, if it is at the time of engine starting, since there is little discharge quantity of high pressure 
pumping, it is usually difficult [ it ] to increase the fuel pressure in a fuel distribution tube even to the 
pressure by which a fuel is evaporated good. Furthermore, if it is at the time of an internal combustion 
engine's starting, it is usually common for engine temperature to be low, and the promotion of evaporation 
of the fuel by this engine's heat can hardly expect. For this reason, even if it is a pressure with the fuel 
pressure able to inject the fuel of the specified quantity from the fuel injection valve for the injection in a 
cylinder temporarily in a fuel distribution tube, by that pressure, the situation of worsening startability, 
without the ability making a fuel fully evaporating may arise. 

[0014] In the conventional fuel injection equipment mentioned above, since he was trying to change a fuel- 
injection gestalt when the fuel injection pressure of the fuel injection valve for the injection in a cylinder 
falls and it becomes impossible to inject the fuel of the specified quantity from this valve, the problem at the 
time of such an internal combustion engine's starting was not able to be coped with. 
[0015] This invention is made in view of the above-mentioned actual condition, and the purpose is in 
offering the fuel-injection control unit which can secure an internal combustion engine's good startability. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention indicated to 
claim 1 A fuel-injection means M4 to inject the fuel which is mixed with the air introduced through an 
internal combustion engine's Ml inhalation-of-air path M2, and burns in an internal combustion engine's Ml 
combustion chamber M3 as shown in drawing 1 , A starting condition decision means M5 to judge whether 
an internal combustion engine Ml is in a starting condition, A fuel injection pressure detection means M6 to 
detect the fuel injection pressure of the fuel-injection means M4, When the fuel injection pressure which an 
internal combustion engine Ml is judged to be in a starting condition, and is detected is lower than place 
constant pressure Let it be the meaning to have had the fuel-injection gestalt control means M7 which 
controls the fuel-injection gestalt in the fuel-injection means M4 in the fuel-injection gestalt with which a 
fuel and the air of the inhalation-of-air path M2 are mixed more. 

[0017] With the above-mentioned configuration, to an internal combustion engine Ml, injection supply is 
carried out from the fuel-injection means M4, and the combustion in this engine's Ml combustion chamber 
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' M3 is presented with a fuel from it. In order to secure the good combustion condition in a combustion 
chamber M3 here, the fuel by which injection supply is carried out needs to be evaporated by the internal 
combustion engine Ml . It is desirable in order for that the fuel by which injection supply is carried out is 
evaporated suitably to obtain good startability from this engine's Ml combustion condition being 
comparatively unstable, if it is especially at the time of an internal combustion engine's Ml starting. 
[0018] For example, since the particle size of the fuel generally injected at the time of an internal 
combustion engine's Ml starting as the fuel injection pressure of the fuel-injection means M4 is low voltage 
increases, there is a possibility that this engine's Ml startability may get worse. 

[0019] While it is first judged by the starting condition decision means M5 according to this point and the 
above-mentioned configuration whether an internal combustion engine Ml is in a starting condition, the fuel 
injection pressure of the fuel-injection means M4 is detected by the fuel injection pressure detection means 
M6. And an internal combustion engine Ml is in a starting condition, and the fuel-injection gestalt control 
means M7 controls the fuel-injection gestalt of the fuel-injection means M4 in the injection gestalt with 
which a fuel and the air of the inhalation-of-air path M2 are mixed more, when fuel injection pressure is 
lower than place constant pressure. Therefore, even if it is the case where fuel injection pressure is low 
voltage at the time of an internal combustion engine's Ml starting, the fuel injected by controlling a fuel- 
injection gestalt comes to be mixed with air by fitness. 

[0020] In order to attain the above-mentioned purpose, invention indicated to claim 2 A fuel -injection means 
M4 to inject the fuel which is mixed with the air introduced through an internal combustion engine's Ml 
inhalation-of-air path M2, and burns in an internal combustion engine's Ml combustion chamber M3 as 
shown in drawing 2 , A starting condition decision means M5 to judge whether an internal combustion 
engine Ml is in a starting condition, An engine temperature detection means M8 to detect an internal 
combustion engine's Ml engine temperature, and an internal combustion engine Ml are judged to be in a 
starting condition. And when the engine temperature detected is lower than predetermined temperature, let it 
be the meaning to have had the fuel-injection gestalt control means M7 which controls the fuel-injection 
gestalt in the fuel-injection means M4 in the fuel-injection gestalt with which a fuel and the air of the 
inhalation-of-air path M2 are mixed more. 

[0021] Generally, when engine temperature is an elevated temperature, the fuel by which injection supply 
was carried out from the fuel-injection means M4 at the internal combustion engine Ml tends to carry out 
evaporation promotion with this engine's Ml heat. On the contrary, like [ at the time of starting ], when 
engine temperature is low temperature, a fuel is hard to be evaporated. For this reason, it is at an internal 
combustion engine's Ml starting time, and when engine temperature is low temperature, and the particle size 
of the fuel injected from the fuel -injection means M4 increases, there is a possibility that startability may get 
worse. 

[0022] Unlike invention indicated to claim 1, the fuel-injection gestalt control means M7 controls the fuel- 
injection gestalt of the fuel-injection means M4 by this point and the above-mentioned configuration so that 
an internal combustion engine Ml is in a starting condition, and a fuel and the air of the inhalation-of-air 
path M2 are mixed more, when engine temperature is lower than predetermined temperature. Therefore, 
even if it is the case where engine temperature is low temperature at the time of an internal combustion 
engine's Ml starting, and the promotion of evaporation of the fuel by this engine's Ml heat cannot be 
expected, the fuel injected by controlling a fuel-injection gestalt is mixed with air by fitness. 
[0023] In order to attain the above-mentioned purpose, invention indicated to claim 3 In the fuel-injection 
control unit of the internal combustion engine Ml which indicated to claim 1 or 2 the fuel-injection means 
M4 The 2nd fuel injection valve which carries out injection supply of the fuel into the 1st fuel injection 
valve which carries out direct injection supply of the fuel into an internal combustion engine's Ml gas 
column, and an internal combustion engine's Ml inhalation-of-air path M2 is included at least, In case the 
fuel-injection gestalt control means M7 controls a fuel-injection gestalt, it makes it the meaning to control 
the fuel -injection means M4 so that injection supply of the fuel is carried out from the 2nd fuel injection 
valve to an internal combustion engine Ml at least. 

[0024] In the above-mentioned configuration, the fuel-injection gestalt control means M7 carries out 
injection supply of the fuel from the 2nd fuel injection valve at least into an internal combustion engine's 
Ml inhalation-of-air path M2, when a fuel-injection gestalt when engine temperature is lower than 
predetermined temperature, the case where fuel injection pressure is lower than place constant pressure, and 
needs to be controlled. Thus, even if the particle size of a fuel is large by carrying out injection supply of the 
fuel into the inhalation-of-air path M2 from the 2nd fuel injection valve, in case the fuel moves the inside of 
the inhalation-of-air path M2 to a combustion chamber M3 with the circulating air, it will fully be mixed 
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' with air. 

[0025] In order to attain the above-mentioned purpose, in case the fuel-injection gestalt control means M7 
controls a fuel-injection gestalt, in the fuel-injection control unit of the internal combustion engine Ml 
which indicated invention indicated to claim 4 to claim 1 or 2, it makes it the meaning to control the fuel- 
injection means M4 so that it sets like an internal combustion engine's Ml inhalation-of-air line at least and 
injection supply of the fuel is carried out. 

[0026] In the above-mentioned configuration, when a fuel-injection gestalt the case where fuel injection 
pressure is lower than place constant pressure, and when engine temperature is lower than predetermined 
temperature needs to be controlled, the fuel-injection gestalt control means M7 is set like an internal 
combustion engine's Ml inhalation-of-air line at least, and carries out injection supply of the fuel from the 
fuel-injection means M4. Thus, by setting like an inhalation-of-air line and carrying out injection supply of 
the fuel, by the time a fuel results like explosion / expansion line, it will fully be mixed with air. 
[0027] 

[Embodiment of the Invention] 

The 1st operation gestalt which materialized an internal combustion engine's fuel-injection control unit in 

this invention is explained to a detail based on a drawing below [the 1st operation gestalt]. 

[0028] Drawing 3 is the outline block diagram showing the fuel-injection control unit of a gasoline engine 

carried in the vehicle. The engine 1 is equipped with four gas column 1 a as shown in this drawing. In the 

cylinder of a cylinder block 2, the piston (all are illustration abbreviation) is prepared possible 

[ reciprocation ]. The cylinder head 4 is formed in the upper part of a cylinder block 2, and the combustion 

chamber 5 is formed of the space surrounded by this cylinder head 4, and the inner circle wall and piston of 

a cylinder. 

[0029] 1st suction-port 7a and 2nd suction-port 7b are carrying out opening to the combustion chamber 5, 
and each [ these ] ports 7a and 7b are opened and closed by 1 st inlet- valve 6a and 2nd inlet- valve 6b which 
were prepared in the cylinder head 4. 

[0030] The fuel distribution tube 10 is formed in the cylinder head 4 1st inlet- valve 6a and near the 2nd 
inlet- valve 6b. Corresponding to each gas column la, two or more Maine injectors 1 1 are connected to this 
fuel distribution tube 1 0. In this operation gestalt, in case stratification combustion and homogeneity 
combustion are performed, a fuel is injected in direct gas column la from this Maine injector 1 1 . 
[0031] 1st suction-port 7a and 2nd suction-port 7b of each gas column la are connected with the surge tank 
16 through 1st inhalation-of-air way 15a and 2nd inhalation-of-air way 15b which were formed in each inlet 
manifold 15, respectively. 

[0032] The subinjector 12 is connected to the surge tank 16. In this operation gestalt, in case homogeneity 
combustion is performed, a fuel is injected in a surge tank 16 from this subinjector 12. This subinjector 12 
can inject a fuel in the state of high atomization with a very small particle size as compared with the Maine 
injector 11. 

[0033] The surge tank 16 is connected with the air cleaner 21 through the air intake duct 20. In the air intake 
duct 20, the throttle valve 23 opened and closed by the step motor 22 is arranged. The throttle valve 23 of 
this operation gestalt is the so-called thing of an electronics control type, and the opening (throttle opening) 
is controlled by driving based on the pulse signal from the electronic control (henceforth "ECU") 30 which a 
step motor 22 mentions later. The inhalation-of-air path 41 is constituted from this operation gestalt by 1st 
inhalation-of-air way 15a, 2nd inhalation-of-air way 15b, etc. at the air intake duct 20, the surge tank 16, and 
the list. 

[0034] The fuel distribution tube 10 is connected to high pressure pumping 51 through the high-pressure 
fuel path 50. The check valve 57 which regulates that a fuel circulates to a high-pressure-pumping 51 side is 
formed in this high-pressure fuel path 50 from the fuel distribution tube 10. High pressure pumping 51 is 
connected to the low voltage pump 53 through the low voltage fuel path 52. Furthermore, the low voltage 
pump 53 is connected to the fiiel tank 54 through the fuel-supply path 55. In the middle of this fuel-supply 
path 55, the fuel filter 56 for catching the foreign matter in a fiiel is formed. 

[0035] The low voltage pump 53 feeds this fuel to high pressure pumping 51 suction and by carrying out the 
regurgitation through the low voltage fuel path 52 for the fuel in a fuel tank 54. Moreover, the low voltage 
fuel path 52 branches on the way, and is connected to the subinjector 12. Therefore, the fuel of a fuel tank 
54 is fed by the subinjector 12 through the low voltage fuel path 52 from the low voltage pump 53. 
[0036] High pressure pumping 51 feeds the pressurized fuel in the fuel distribution tube 10 through the 
high-pressure fuel path 50 while pressurizing a fuel by driving with the crankshaft (illustration abbreviation) 
of an engine 1 at high pressure. 
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' [0037] high pressure pumping 51 — on the way — alike — electromagnetism — the fuel spill path 58 in which 
the spill valve 59 was formed connects with the fuel tank 54. electromagnetism — when the spill valve 59 is 
opening, the fuel fed by high pressure pumping 51 is returned to a fuel tank 54 through the fuel spill path 58, 
without carrying out pressurization feeding from this pump 51 at the fuel distribution tube 10. on the other 
hand, electromagnetism — when the spill valve 59 is closing the valve, the fuel spill path 58 is closed and 
pressurization feeding of the fuel is carried out into the fuel distribution tube 10 through the high-pressure 
fuel path 50 from high pressure pumping 51 . ECU30 — this electromagnetism — the fuel pressure in the 
isomerism piping 10 is adjusted by changing the closing motion stage of the spill valve 59, and adjusting the 
fuel quantity by which pressurization feeding is carried out from high pressure pumping 51 to the fuel 
distribution tube 1 0. 

[0038] Moreover, the exhaust manifold 14 is connected to the exhaust air port 9 of each gas column la. The 
exhaust air port 9 is opened and closed with the exhaust valve 8 of the pair prepared in the cylinder head 4. 
The exhaust gas after combustion is discharged with valve opening of an exhaust valve 8 outside through 
the exhaust air port 9, an exhaust manifold 14, and jet-pipe 40 grade. The flueway 42 is constituted from this 
operation gestalt by the exhaust manifold 14 and the jet-pipe 40 grade. 

[0039] Drawing 4 shows the configuration of ECU30 mentioned above. ECU30 is equipped with RAM 
(random access memory)32, ROM (read-only memory)33, CPU (central processing unit)34, the input port 
35, and the output port 36 which were mutually connected through the bidirectional bus 31 . 
[0040] The rotational frequency sensor 61 for detecting the rotational frequency NE of this engine 1 is 
formed in the engine 1. This rotational frequency sensor 61 generates an output pulse, whenever a 
crankshaft (illustration abbreviation) carries out predetermined include-angle rotation, and it inputs this 
output pulse into input port 35. CPU34 computes an engine speed NE from this output pulse. The coolant 
temperature sensor 62 which detects the temperature (cooling water temperature THW) of an engine cooling 
water is formed in the cylinder block 2. The fuel-pressure sensor 63 which detects the fuel pressure in this 
tubing 10 (fuel pressure PF) is formed in the fuel distribution tube 10. The output of each [ these ] sensors 
62 and 63 is inputted into input port 35 through A/D converter 37. 

[0041] Furthermore, the starter (illustration abbreviation) for cranking to give turning effort at the time of 
the starting is formed in the engine 1 . The starting switch 64 which detects the on-off action is formed in the 
starter. As everyone knows, the on-off action of the starter is carried out by actuation of the ignition switch 
which is not illustrated, while the ignition switch is operated, ON actuation of the starter is carried out, and 
the starter signal STA is outputted to input port 35 from a starting switch 64. 
[0042] on the other hand — each Maine injector 11, the subinjector 12, a step motor 22, and 
electromagnetism — the spill valve 59 is connected to the output port 36 through the corresponding drive 
circuit 38. the control program with which ECU30 was stored in ROM33 based on the signal from 61-64, 
and the various sensors that are not illustrated, such as each sensor, — following — the Maine injector 11, the 
subinjector 12, a step motor 22, and electromagnetism — spill valve 59 grade is controlled suitably. 
[0043] Next, control by the fuel-injection control unit of the engine 1 equipped with the above-mentioned 
configuration is explained. Drawing 5 is a flow chart which shows the "fuel -injection control routine" for 
performing fuel-injection control based on the operational status of an engine 1, and is performed by ECU30 
for every predetermined control period. 

[0044] In step 100, ECU30 reads the fuel oil consumption QFIN memorized by RAM32 while each sensor 
etc. reads the cooling water temperature THW, fuel pressure PF, the starter signal STA, and an engine speed 
NE from 61-64. This fuel oil consumption QFIN is computed in another control routine according to the 
amount of treading in, i.e., the accelerator opening, an engine speed NE, etc. of the accelerator pedal by the 
operator, and is beforehand memorized by RAM32. 

[0045] In step 110, ECU30 judges whether the starter signal STA is "ON." When a negative judging is 
carried out here, since an engine 1 is not in not under cranking but a starting condition, ECU30 shifts 
processing to step 1 80. 

[0046] In step 180, ECU30 determines the fuel-injection gestalt of an engine 1 based on an engine speed NE 
and fuel oil consumption QFIN. Drawing 7 shows the relation between an engine speed NE, and fuel oil 
consumption QFIN and a fiiel-injection gestalt. When an engine 1 will be in a low-load-driving condition if 
an engine speed NE and fuel oil consumption QFrN put each in another way when small as shown in this 
drawing, the fuel injection from the subinjector 12 stops, and a fuel is injected directly [ into a combustion 
chamber 5 ] in the compression stroke of an engine 1 from the Maine injector 11. Therefore, in this case, an 
engine 1 will be in a stratification combustion condition, and engine operation of it by low fuel consumption 
will be attained. 
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[0047] On the other hand, if it puts in another way when either an engine speed NE or the fuel oil 
consumption QFIN is large, when an engine 1 is in a heavy load condition, injection in a cylinder and 
injection in a surge tank are performed by the Maine injector 1 1 and the subinjector 12, and injection supply 
of the fuel is carried out from each injectors 1 1 and 12 into a combustion chamber 5 and a surge tank 16 like 
the inhalation-of-air line of an engine 1 . Therefore, in this case, an engine 1 will be in a homogeneity 
combustion condition, and increase of an engine output will be achieved as compared with a stratification 
combustion condition. 

[0048] As mentioned above, after performing processing of step 180, ECU30 once ends processing, waits 
for a predetermined control period, and resumes processing of this routine. On the other hand, when an 
affirmation judging is carried out in said step 110, ECU30 shifts processing to step 120. 
[0049] In step 120, ECU30 judges whether engine speeds NE are the 1st one or more decision values NE. 
Here, the 1st decision value NE1 is forjudging whether an engine 1 is in a starting condition, and is set as 
"400rpm" with this operation gestalt. Since an engine 1 is not in a starting condition when an affirmation 
judging is carried out in step 120, ECU30 shifts processing to step 130, and sets the starting condition 
decision flag Fl as "0" in this step 130. This starting condition decision flag Fl is forjudging whether an 
engine 1 is in a current starting condition. 

[0050] On the other hand, when a negative judging is carried out in step 120, ECU30 shifts processing to 
step 140. In step 140, ECU30 judges whether an engine speed NE is the 2nd two or less decision value NE. 
Here, the 2nd decision value NE2 is forjudging whether an engine 1 is in a starting condition like the 1st 
decision value NE1, and is set as "200rpm" with this operation gestalt. 

[0051] When an affirmation judging is carried out in step 140, since an engine 1 is in a starting condition, 
ECU30 shifts processing to step 150. And ECU30 sets the starting condition judging flag Fl as "1" in step 
150. 

[0052] When a negative judging is carried out in step 140, and after performing each processing of steps 130 
and 150, ECU30 shifts processing to step 160. In step 160, ECU30 judges whether the starting condition 
decision flag Fl is "1." When a negative judging is carried out here, since an engine 1 is not in a starting 
condition, after ECU30 shifts to step 180 and performs processing of this step 180, it once ends processing 
of this routine. 

[0053] On the other hand, when an affirmation judging is carried out in step 160, since an engine 1 is in a 
starting condition, ECU30 shifts processing to step 170. In step 170, ECU30 judges whether fuel pressure 
PF is under seal constant-pressure PF1. Here, seal constant-pressure PF1 is forjudging whether in the 
compression stroke of an engine 1, the Maine injector 1 1 can inject a fuel in a combustion chamber 5, and is 
set up as a still bigger pressure value than the maximum-pressure value in the combustion chamber 5 in a 
compression stroke. That is, when fuel pressure PF is larger than this seal constant-pressure PF1, a direct 
fuel can be injected from the Maine injector 1 1 in the combustion chamber 5 which became high pressure. 
[0054] When a negative judging is carried out in step 170, ECU30 shifts to step 220 which shows 
processing to drawing 6 in a compression stroke, since a fuel can be injected from the Maine injector 1 1 , 
since fuel pressure PF is large enough, although an engine 1 is in a starting condition. 

[0055] In step 220, ECU30 chooses the fuel -injection gestalt of an engine 1 as "an injection gestalt C." Here, 
from the Maine injector 1 1, an inhalation-of-air line divides the fuel of the amount equivalent to said fuel oil 
consumption QFIN into 2 times of a compression stroke, and ECU30 injects it for it. In this case, the 
combustion condition of an engine 1 will be in the so-called weak stratification combustion condition. 
[0056] On the other hand, it shifts to step 190 which shows processing to drawing 6 noting that fuel 
injection in the compression stroke by the Maine injector 1 1 cannot be performed, since an engine 1 is in a 
starting condition and ECU30 has small fuel pressure PF, when an affirmation judging is carried out in step 
170. 

[0057] In step 190, ECU30 judges whether the cooling water temperature THW is less than one judgment 
temperature THW. Here, the judgment temperature THW1 is a value forjudging whether the cylinder block 
2 and the cylinder head 4 grade carried out the temperature rise even to the temperature at which the fuel 
injected from the Maine injector 1 1 is evaporated by the temperature in a combustion chamber 5. 
[0058] When a negative judging is carried out in step 190, although fuel injection in the compression stroke 
according [ ECU30 ] to the Maine injector 1 1 cannot be performed, the fuel injected from this injector 1 1 is 
judged to be what is evaporated by the heat in a combustion chamber 5, and shifts processing to step 210. 
[0059] In step 210, ECU30 determines the fuel-injection gestalt of an engine 1 as "an injection gestalt B." 
And ECU30 sets and injects all the fuels of the amount equivalent to fuel oil consumption QFIN like an 
inhalation-of-air line from the Maine injector 1 1 . In this case, the combustion condition of an engine 1 will 
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be in a homogeneity combustion condition. 

[0060] On the other hand, when an affirmation judging is carried out in step 190, it shifts to step 200 which 
judges that ECU30 cannot be performed by the compression stroke injection by the Maine injector 11, and 
the fuel injected from this injector 1 1 is hard to be evaporated by the heat in a combustion chamber 5, and 
shows processing to drawing 6 . 

[0061] In step 200, ECU30 determines the fuel-injection gestalt of an engine 1 as "an injection gestalt A." 
And ECU30 divides the fuel of the amount equivalent to fuel oil consumption QFIN, and sets and injects it 
like an inhalation-of-air line from the Maine injector 1 1 and the subinjector 12. In this case, the combustion 
condition of an engine 1 will be in a homogeneity combustion condition. 

[0062] After performing each processing of each step 200,210,220, ECU30 once ends processing, waits for 
a predetermined control period, and resumes this routine. As mentioned above, fuel pressure PF is small, 
and when fuel injection in the compression stroke by the Maine injector 1 1 cannot be performed, he sets like 
an inhalation-of-air line from this injector 11, and is trying according to this operation gestalt, for an engine 
1 to be in a starting condition and to inject a fuel to a combustion chamber 5, as explained. Thus, by setting 
like an inhalation-of-air line and injecting a fuel, the internal pressure of a combustion chamber is low, and 
since the injection pressure of the Maine injector 1 1 becomes a sufficiently high pressure relatively, the fuel 
evaporated good can be injected. 

[0063] furthermore, the thing evaporated good in this way — in addition, the injected fuel — like an 
inhalation-of-air line — from — pass a compression stroke — since there will be sufficient time amount by the 
time it results like explosion / expansion line, it is fully mixed with the air introduced into the combustion 
chamber 5 from each suction ports 7a and 7b. Consequently, in a combustion chamber 5, in order for the 
good gaseous mixture of the ignitionability mixed by homogeneity to exist, the starting time amount of an 
engine 1 can be shortened and good startability can be secured. 

[0064] Furthermore, if it puts in another way when the cooling water temperature THW is low temperature 
according to this operation gestalt, when engine temperature will be low temperature, since a fuel is hard to 
be evaporated by the heat in a combustion chamber 5, the above-mentioned injection gestalt A is chosen as a 
fuel-injection gestalt, and, in addition to the Maine injector 1 1, it sets like an inhalation-of-air line with the 
subinjector 12, and is made to perform fuel injection. 

[0065] Thus, since the fuel injected from the subinjector 12 has time amount of enough in moving even to a 
combustion chamber 5 through an inlet manifold 15 from a surge tank 16, it is fully mixed with air. 
[0066] Consequently, the good gaseous mixture of the ignitionability mixed by homogeneity in the 
combustion chamber 5 can be made to exist now, and good startability can be secured even when engine 
temperature is low temperature. 

[0067] Since the injector which can inject a fuel as a subinjector 12 in the state of high atomization with a 
very small particle size as compared with the Maine injector 1 1 is especially adopted with this operation 
gestalt, in order to further fully be mixed with air, a fuel can raise the homogeneity of the gaseous mixture in 
a combustion chamber, and can raise startability further. 

[0068] The above-mentioned operation gestalt can also change and carry out the configuration like another 
operation gestalt shown below. Each above-mentioned operation gestalt and the same operation 
effectiveness as abbreviation can be done so also according to this another operation gestalt. 
[0069] (1) He is trying to set up seal constant-pressure PF1 with the above-mentioned operation gestalt as a 
still bigger fixed pressure value than the maximum-pressure value of the combustion chamber in a 
compression stroke. Here, the maximum-pressure value of a combustion chamber turns into a value which 
changed a little with an engine speed NE or fuel oil consumption QFIN. Then, you may make it set up 
decision value PF1 based on these engine speeds NE or fuel oil consumption QFIN. Thus, if constituted, 
fuel pressure PF can judge more precisely whether it is the magnitude which can perform compression 
stroke injection by the Maine injector 1 1 . 

[0070] (2) With the above-mentioned operation gestalt, smaller [ fuel pressure PF ] than seal constant- 
pressure PF1, when the cooling water temperature THW was lower than the judgment temperature THW1, 
in addition to the Maine injector 11, the fuel was injected also from the subinjector 12. On the other hand, 
when either [ at least ] fuel pressure PF or the cooling temperature THW is smaller than each decision value 
PF1 and THW1, you may make it, choose the same injection gestalt as the above for example. 
[0071] (3) With the above-mentioned operation gestalt, it judged whether an engine 1 was in a starting 
condition based on the starter signal STA and the engine speed NE. On the other hand, a starting condition 
can also be judged only based on the starter signal STA or an engine speed NE. 

[0072] The technical thought grasped from each above-mentioned operation gestalt is indicated with the 
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effectiveness. 

(b) A fuel-injection means to inject the fuel which is mixed with the air introduced through an internal 
combustion engine's inhalation-of-air path, and burns in said internal combustion engine's combustion 
chamber, A starting condition decision means to judge whether said internal combustion engine is in a 
starting condition, A fuel injection pressure detection means to detect the fuel injection pressure of said fuel- 
injection means, and an engine temperature detection means to detect said internal combustion engine's 
engine temperature, Said internal combustion engine is judged to be in a starting condition. Each of said fuel 
injection pressure detected and engine temperature when lower than a predetermined value It is 
characterized by having the fuel-injection gestalt control means which controls the fuel -injection gestalt in 
said fuel-injection means in the fuel-injection gestalt with which said fuel and air of said inhalation-of-air 
path are mixed more. 

[0073] According to the above-mentioned configuration, at the time of an internal combustion engine's 
starting, since fuel injection pressure is low voltage, the path of a fuel is large, and with this engine's heat, 
since engine temperature is low temperature, the fuel injected by controlling a fuel-injection gestalt is mixed 
with air by fitness, and a fuel can secure an engine's good startability, even when evaporation is hard to be 
carried out. 
[0074] 

[Effect of the Invention] When the fuel injection pressure of a fuel-injection means is lower than place 
constant pressure, he is trying to control the fuel-injection gestalt of this fuel-injection means by invention 
indicated to claim 1 in the fuel-injection gestalt with which a fuel and the air of an inhalation-of-air path are 
mixed more at the time of an internal combustion engine's starting. Therefore, even if it is the case where 
fuel injection pressure is low voltage at the time of an internal combustion engine's starting, the fuel injected 
by controlling a fuel-injection gestalt is mixed with air by fitness. Consequently, in order for the good 
gaseous mixture of the ignitionability mixed by homogeneity by an internal combustion engine's combustion 
chamber to burn, this engine's good startability is securable. 

[0075] When engine temperature is lower than predetermined temperature, he is trying to control the fuel- 
injection gestalt of a fuel-injection means by invention indicated to claim 2 in the fiiel-injection gestalt with 
which a fuel and the air of an inhalation-of-air path are mixed more at the time of an internal combustion 
engine's starting. Therefore, even if it is the case where engine temperature is low temperature at the time of 
an internal combustion engine's starting, and the promotion of evaporation of the fuel by this engine's heat 
cannot be expected, the fuel injected by controlling a fuel-injection gestalt is mixed with air by fitness. 
Consequently, in order for the good gaseous mixture of the ignitionability mixed by homogeneity by an 
internal combustion engine's combustion chamber to burn, this engine's good startability is securable. 
[0076] In invention indicated to claim 3, when a fuel-injection gestalt needs to be controlled, it is made to 
carry out injection supply of the fuel into an internal combustion engine's inhalation-of-air path from the 2nd 
fuel injection valve at least. Therefore, even if the particle size of a fuel is large, in case the fuel moves the 
inside of an inhalation-of-air path to a combustion chamber with the circulating air, it will fully be mixed 
with air. Consequently, in order for the good gaseous mixture of the ignitionability mixed by homogeneity 
by an internal combustion engine's combustion chamber to burn, this engine's good startability is securable. 
[0077] In case a fuel-injection gestalt is controlled, he is trying to control a fuel-injection means by 
invention indicated to claim 4 so that it sets like an internal combustion engine's inhalation-of-air line at 
least and injection supply of the fuel is carried out. Therefore, by the time a fuel results like explosion / 
expansion line, it will fully be mixed with air. Consequently, in an internal combustion engine's combustion 
chamber, the good gaseous mixture of the ignitionability mixed by homogeneity comes to burn, and this 
engine's good startability can be secured. 
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g^^fcRAM (^^AT^ir^^y ) 3 2, R 

om (y— K^-^y ^^■y) 33, cpu (**«SfSS 

S) 3 4. A^3tf- h 3 S&tfffi;^- h 3 6 *:«*.T 
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[0040] ^>v*> 1 icte v ixy^^i oinj^&N 

So r60[o]^-t>-y-6 1 7 is-* 7 h (m^ 
{ii^^Vu^$rA^|3K- h 3 5^A^|-rSo CPU34li 

THW) Sr»ffli-5*ia-tr>*6 2*5R*tfe^TV^ Q 
*»»E» 1 0 KIM* 1 Ortfc*5lt6«»£EA OBS 

pf) ^^£U-rs^jEi->-^6 3#Rttfcix-cv^ 0 c 

LtA^^- h 3 5 A^l ^^So 

[0 0 4 1 ] M^. ^^iS^ 1 \Zl**<Dltiismmz? 7 is 

*^?\z£^x\&mfi&tt-$-rztL$><DX9--* 

So Ei^L*V^^=yi/3 

t) x jjf-yiy* y^timfc£hx\^m\*** 

[0 0 4 2] — ^^3:^ ^11, f-^-f 

9 11. mi-S®«J[H]K3 8«r*lTBJA#- h 3 6 
Stt£iVC^£o ECU30(i#ir>t^6 1- 64S 
t^H^bfev^fi-fe^^feoW-g-jcS-^V^T, ROM 

3 3rt^^«^i^fc^«7 p ^^7i^^-^v^, ^-r^-o 
i^rc^^ i i, -^^^ >v?^^ ^ i 2 % ^-r ^^—^ 
2 2 N H^^tVu#5 9*Sr8iB^M»i-5. 
[0 0 4 3] t^tc, ±IE*«Sr«xfc^ >-v>>- 1 

[0044] ^7^/10 Old^T. ECU 3 0H, 
^^7ki&THW x ^JEPF, ^^-^IffSTA, 
^BieftNEt:*-fe^*«f6 1-6 4*3&»fclB^atpi 
irtit-. RAM3 2IC|2t$^fcI»»»lQF I Nt 
tt^i&tf. ^Oj»»Ptl**QF I Nit 51^#^«tST 

^»NE^^jCDrsuo^j(9/u-^^^*5v>-csm$ 

ix, ^^6RAM3 2 lc|B1^^ii'"Cv ,v So 
[0 0 4 5] 1 0t-*5V>T, ECU 3 0(1^ 

^-^ft-8*STA^5 roNj -efcSd»5*»Sr*USi-s 0 
::T-^«^fc^ ECU 3 Ofixy^yi^ 

i^^fy^i 8 oic#tf-rSo 

[0 0 4 6] ^f^yi80l:^^T, ECU30ttx 
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(6) 
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iae»NE&v«s»w»*QF i Niaswqt^isto 

NEX«W^fQF I N#V>-fil^/h£V^£\ & 
[0 0 4 7] CiXlCjfcfLT, ^^^>Is]|E»NEXtt«S 

S>* * * 1 u i^^-r ^ ^ l 2 {Cj; 9 ffi p^®^a 

a^jRaissrtau!*— i sn^fr^^s* 

*1 1, 1 2d^«SW3&$«i»«»Six5. ^oT, r<£> 
[0 0 4 8] ^_bO<fc 8 OO^S 

tTL^^ N ecu3omi^-i»7U mfc&mffl 

*77:/l 1 OIC*3V>r#S*J3£Sixfc»*, ECU3 

[0 0 4 9] ^77^120 CL&V^, ECU 3 0(lx 
>i/>is\m&NE&m 1 OflSlNE 1 JE*Jb-e*>Si6»5 
^«rW3£i-5 0 Sgl oflttNE llixyi;^ 

9, **K^S8-Ctt, UOOrpraJ td^fe £ tuT V > J0 
7y:/l 3 Old^frL, ^77^1 3 OJc*3l*T*6ft 

[0 0 5 0 ] — *\ *77:/l 2 0 Iw^V^gSWJES 
intcm^ , ECU3 0liMSr^f$//14 0l^fft 
5 e Ky-y-fl 4 0te*3V*Ts ECU 3 Ote^i/v^Is) 
IE»NE*s*2«>3W3eitNE 2«T-efc<5d*5^Sr*U3£ 40 
■fZ> 9 S2 0^J3|INE2H, glO^lN 

^i-5^^tD^^T*fct), **tt^ffl"Ctt, T2 0 0 r 

pmj Ks9:3££jh/cv^5 0 

[0 0 5 1 ] **ry7l 4 0^*3V^r#3£W^$^4i 

-S\ ECU3 0iixy^i»Wfco:^^ 

^SSr^^y^l 5 0tC»fTi-S. *LT, ECU3 0 
tt^xy^l 5 OtwjoVN-CMitJKfig^J^^^^F 1 

[0 0 5 2] 777^1 4 0 ^V^TS^J^frfcS 50 
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3\ &^fy^l 3 0, 1 5 0O«l?rrfTtfc 
& x ECU 3 Ott&ISr^fy^l 6 0l:»fft5. * 
fyT'leoCfcVT, ECU3 0tttt»ftS«Br7 9 

^FU5 r i j i?&:5a»5*»&¥Jjei-5o 

JESitfcS'fr, ECU3 0lixy^yi^iftjgt^ 
V*wfcjft»fe* ^^y^l 8 0 \Z.Wfs\,m*7'v-7\ 8 0 

[0 0 5 3] — ^fyT'l 6 0 ^*5V^r#fi*lJSS 

fr*L^a\ Ecu3pn^>-^>id^it)«tB-efo-5^ 
td»e>, M^r^i 7 oiw^tri-^o *7*:/i 

7 0JC^VNT, ECU30IMEPF«SEPF1^ 

^V^Vl OffijffifTS{Cl*3V^-Cy >r Wi^*** 1 1 
5 S fc 6^Sd*Sr*J 

v^ 0 EP^ N :©«»ffPF 1 J:9«£EPF#;fc*i>» 

[0 0 5 4] *77^1 7 0 fc#V>T5**J££;h,fc» 
£\ ECUSOHxy^yi^fj^gtfe^^ro^ 

^^^^ 1 ld»fe*»ds«»^T«6-CfeS*:«>, 
0 6C^7y7'2 2 O^^tT-r^c 
[0 0 5 5] 7r77 P 2 2 0{^V^T, ECU30|j;x 

::t\ ECU3 0H, «rt2«»i**tJ:Q F I NIC 

fTa&o c ffi«tTSo2iHit»faL.r»iti-s. 

[0 0 5 6] — ^ * 7^:71 7 0fc:J3V^#j£¥Uje£ 
ECU 3 Ottai^^^i B * 

lO, &&JEPF/!l5/h£V^#K ^^fW y^x^^n 

1^^61:^^77/1 9 0 {^t?-f £o 
[0 0 5 7] ^77^1 9 0l^VNt, ECU30lift 

K4^^^SJi#Lyt^ : g : ^^^J^i-6^86offir- 
[0 0 5 8)^77^190 iz^^x^^m^^titim 

-€r, ECU30H ^ 4 i<"( ^^nl:«t oJEffi 

^^^^^1^15:^77^2 l o \zWrfi-Z> 0 

[0 0 5 9] ^77^2 1 OIC^V^T, ECU30(ix 
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u 

So ^tt, ECU3 0lt »»»»*QFINi:ffiS 

[0 0 6 0] ^ixtC^fbTs *<f>y-?\ 9 0 UHS^T* 
■ffWaP**tfc»^ ECU3 0tt, >-fW^x^^ 

1 l l-J:S£EtttTS»»ds*fir^iB-e*>5, W-Y 

2 0 OlC^fr-TSc 

[0061] ^75/^2 0 Olr^V^Tx ECU 3 0 tea: 
So -t L"C % ECU3 0I1 *»»«AtftQF I NfcSS 

7 99 i 2 d» aftffa^isv c 

[0 0 6 2]#^fy^2 0 0, 2 1 0, 2 2 0O#M 
SSr^tTUfeft. ECU 3 Ottftiafr— 1»7U Hf* 

[0 0 6 3] SEtc, £©J: 5fcftfffc*Mfc4iT,S£fcfc 50 
*D^T, »»$^J»»ttBRatT8^fe£E«ffaSr«-C 
«H8 • IWRtra^SSS-Cfc+^ftBMB^fcSii:^ 
&,*8W-F7a, 7 b 5 fcWAStbfc 

[0 0 6 4] Mfc N *3B6WttfcJ:h,tf, ^£PtK^th 

w#«;a-e*>a»fi\ »wi-*utf* anagftcfia-efc 

*i 2tcJ: 9Kftfra^*3v^«»*l**||?Tl-5J; 5 
[0 0 6 5] w<o£ 5 ^-^y-f # l 2d»?)ftK 

[0 0 6 6] ^CQ^m, «SiSI^5rt^*5V^r*SK^JS-fr 
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b\z.far>. aHaAjPffia^fcsa^-cfcA&ttfetttt 

[0 0 6 7] 4$fc, 

1 2 * LT, y ^ W ^^llt WsK LT«»Sr 

[0 0 6 8] J:|B*lfi«lBtt. JEXT^^-fSUO 

[0 0 6 9] ( 1 ) -bB*lfc»a-ett, ^J^EE P F 1 
£E»t?aic*it5«aft*rt©**ffi*«J: 19 fc»c 

*NE^*WMt*QF I N^iOSTHttofcHEfcft 
Xtt«R3|sH!t»*QF I N^S^V>TtS:^-rSct 9 IT 

[0 0 7 0] ( 2 ) Ji|5*lfi»l»-Ctt, P F Jg 
EPFU9/hS<, 5_o, »SP7kfflTHWdS3pJ^aS 
THWU?)fiVNMH, *>fW^^* 1 1 left] 

rtt^LT^ ^JEPFS.IW£P^ST 
HW(D'>4<it-*^*WS«PFl l THWl«tt) 

[0 0 7 1] (3) Jilslllfi^jB-ett, 
IT, — *{f*STA=gL< tt^i^^'EWEatNE 

[0072] jzia#*ifi^«Bd^»a^n*a«ttSffl 

^«K^si^$r«ittii-s«§§^^ai^t, m 
uu^ixsiKfwwfEatfaHaaejwv^rntBffeaj: o 

MiEJ««. i mils® XlR^Sft i: d« J: 9 ^ S tuS^^f 
«^^^^rS^»«^^JI®^i:€r«x.^w 

i:^#^^-rs 0 
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[0 0 7 3] ±B©*j3lfcJ:*Uf, ft&m&iDtemmz. 

-c*»a«*ubtf £ ftg v >^-c ^ , tmm*mn&m» 

ft. «BB«>A»ft**»tt*r»«-*-Swfc*«-c#S. 

[0 0 7 4 ] 

StttfMIP *ft* - i ct 9 tttt * ftfc«»ttffi* i a 
ic^-g- $ ft;fc« ^cftos v ^a-fr«^Mtt £ ft 5 «fc 5 ic 4 

[oo7 5]«#a2tE«Lfc»flm ajmmo 

^ rt^gso^^rt^K^a^^ft^f^oa 
v«^^««isft5A5tft5fc«>, rai»©a»4 

[0 0 7 6] »*«3{rlB*Lfe*Wett. 
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*-»tti-SHlc+»^3Sfti:»#*ftS. 
*«*«««35ftSJ:5l-<tafc*. ^H^oa^^feiti 

[0 0 7 7 ] t»**4fclE*Lfc»W"eW\ 
a^*5V^rl»»^»««l&4ft5J:"5 lc«»i»**^a«r 
tTafcS5*-eoiBfcSS«i+»lc»**ft5 Q 

^«Bg^»^-efi^iKi-a'&^ft^»^:tt^a 
[is i ] »** i icfB«ufe»woa*M*«A*« 

[El 2] »**2JcE«Lfc»W©»*W*«*«a 



20 [si 3] ^^^>o^Rt»sa{»iSB^^i-aBsef« 

So 

[1214] ECU*«r*t««tt^oy^H, 
[SI 5] *»i»j»jB«i7U-^>'fe*1-7o-.^ir--h. 
[SI 6] ^Rt^J^l^-^>'^^"r^o-^ J r-ho 
[SI 7] 

Wf©M!] 

l-^>-^>\ la-m 5-«RS8£. 
^>v?x^^, 30— EC 
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